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( $[P,$ $P]$-perfect isometry I) ”fusion ” , Brou\’e
perfect isometry conjecture (Part I 17) . ,
, Sylow $P$ $P^{3}$ , $P$ extra special $p$-grouP
$p_{+}^{1+2}$ block . Part II ,
, defect TI. block . , Part I
Part II . ( [12] .)
[4] .
1. BLOCKS WITH TRIVIAL INTERSECTION DEFECT GROUPS
$G$ , $H$ trivial intersection (T.I.) , $H\cap H^{x}=1$
$x\in G\backslash N_{G}(H)$ . , defect TI. block
. Defect TI. block J. An C. W. Eaton
.
1 ([1], Theorem 1.1). $G$ , $B$ $G$ block defect TI.
. , $B$ .
(a) defect generalized quaternion block;
(b) defect Klein-four group $A_{n}$ 2-block, , $m$ , $n=$
$\frac{m^{2}}{2}+m+4$ $n= \frac{m^{2}}{2}+m+6$ ;
(c) defect Klein-four group $J_{2}$ $Ru$ block;
(d) defect $C_{3}xC_{3}$ $O’N,$ $Aut(O’N),$ $2$ .Suz $Aut(Suz)$ block;
(e) $M_{11}$ Ot 3-block;
(f) 3. $McL$ $Aut(McL)$ 5-blo& defect ;
(g) $J_{4}$ ll-block;
(h) defect $Q_{8}$ $Sp_{2m}(3)$ block, , $m\geq 4$ ;
(i) $Y\leq X\leq Aut(Y)$ $X$ $p’$- rblock defect ,
, $(p, [X :Y])=1$ , $m>1$ , $Y$ $PSL_{2}(p^{m})$ $PSU_{3}(p^{m})$ .
$Y$ perfect ;
(i) $Y\leq X\leq Aut(Y)$ $X$ 2-blod defect , , (2, [$X$ \ddagger
$Y])=1$ , $m\geq 1$ , $Y$ $2B_{2}(2^{2m+1})$ ;
(k) $Y\leq X\leq Aut(Y)$ $X$ 3-block defect , , (3, [$X$ :
$Y])=1$ , $m\geq 1$ , $Y$ $2G_{2}(3^{2\dot{m}+1})$ ;
(1) $Aut(2G_{2}(3)’)$ CDSI 3-block;
$(m)^{2}F_{4}(2)^{\prime 2}F_{4}(2)$ $Aut(2B_{2}(2^{5}))$ 5-block;
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(n) $Y\leq X\leq Aut(Y)$ $X$ $3’$- 3-block defect ,
, $(3, [X :Y])=1$ , $Y$ $PSL_{3}(4)$ . $Y$ perfect .
, Part I 17 ( 18 (iii))
.
2. $B$ $G$ p-block defect $P$ TI. , $B^{j}$ $N_{G}(P)$ P-
blo $B$ Brauer . , $Q\leq Z(P)\cap[P, P]$
$Q$ , $B$ $B^{j}$ Q-perfect isometric , Q-perfect isometry
$\Psi$defect residue .
2 defect TI. ,
Brou\’e’s conjecture (PartI 6) . ,
. , derived equivalence perfect isometry
.
. defect . ([17], [11], [19])
. defect generalized quaternion . ([2], [6], [7]). defect $C_{2}xC_{2}$ . ([5], [18]). defect $C_{3}xC_{3}$ 3-block . ([8])
. $O’N$ Suz defect $C_{3}xC_{3}$ 3-block . ([9], [10])
. $PSL_{2}(p^{m})$ blo( . ([16])





$(j’)^{2}B_{2}(2^{2m+1})$ 2-block, $m\geq 1$ ;
$(k’)^{2}G_{2}(3^{2m+1})$ 3-block, $m\geq 1$ ;
$(m’)^{2}F_{4}(2)’$ 5-block;
.
3. $G$ , $B$ $G$ block , , $P$ . ,
2 .
4. (i) , defect {1}-perfect isometry .
(ii) defect perfect isometry ,
$Sz(q)=2B_{2}(2^{2m+1})$ , Brou\’e’s conjecture defect
. ([3] .) perfect isometry
, Q-perfect isometry .
(m) $G$ 2 , .
$G$ $Aut(2G_{2}(3)’),$ $2F_{4}(2),$ $Aut(2B_{2}(2^{5})),$ $Aut(McL),$ $SU_{3}(p^{m})$ $PGU_{3}(p^{m})$
.
46
, defect TI. block , Q-perfect isometry
.
2. THE CASE OF THE PRINCIPAL 2-BLOCK OF 2$B_{2}(2^{2m+1})$ , WHERE $m\geq 1$
$G=Sz(q)=2B_{2}(2^{2m+1})$ , $q=2^{2m+1}(m\geq 1)$ . $G$ $|G|=$
$q^{2}(q-1)(q^{2}+1)$ . $P$ $G$ Sylow 2- , $H=N_{G}(P)$ $P$
$q-1$ . $P$ $H$ , $|P|=q^{2},$ $|H|=q^{2}(q-1)$
. $P$ $Z(P)$ $q$ , $P$ $[P)P]$ $Z(P)$ .
, $Q=Z(P)$ .
2.1. Conjugate classes. $G$ [20] . $G$ 7
; 1, $\sigma,$ $\rho,$ $\rho^{-1},$ $\pi_{0},$ $\pi_{1},$ $\pi_{2}$ . , 7
1, 1, 1, 1, $\iota_{\frac{-2}{2}}$ ’ $q\pm 4r$ ’ $L^{-\underline{r}}4$ ( , $r=\sqrt{q}$) .
$\sigma$ involution, $\rho$ $\rho^{-1}$ 4, $\pi_{i}(i=0,1,2)$ 2-regular ( 2
) . , , $|C_{G}(\sigma)|=q^{2},$ $|C_{G}(\rho)|=|C_{G}(\rho^{-1})|=2q$ ,
$|C_{G}(\pi_{0})|=q-1,$ $|C_{G}(\pi_{1})|=q+\sqrt{q}+1,$ $|C_{G}(\pi_{2})|=q-\sqrt{q}+1$ .
2.2. Irreducible characters. $G$ [20] . $G$ 2-block
.
, $\epsilon_{i}$ . $G$ $q-1,$ $q+r+1,$ $q-r+1$
, $A_{0},$ $A_{1},$ $A_{2}$ . $A_{i}(i=0,1,2)$ $\pi_{i}$ .
$\epsilon_{0}$ 1 $(q-1)$ . $\xi_{0}$ $A_{0}$ , $\epsilon_{0}^{i}$ .
$\epsilon_{0}^{i}(\xi_{0}^{j})=\epsilon_{0}^{tj}+\epsilon_{0}^{-ij}$ for $i=1,$ $\cdots\frac{q-2}{2}$
, $X_{i}(\pi_{0})=\epsilon_{0}^{i}(\pi_{0})$ . , $\epsilon_{1}$ (resp. $\epsilon_{2}$) 1 $(q+r+1)$ (resp.
$(q-r+1)$ ) . $\xi_{1}$ (resp. $\xi_{2}$ ) $A_{1}$ (resp. $A_{2}$ ) , $\epsilon_{1}^{i}$ $\epsilon_{2}^{i}$
.
$\epsilon_{1}^{1}(\xi_{1}^{k})=\epsilon^{ik}1+\epsilon_{1}^{ikq}+\epsilon_{1}^{-ik}+\epsilon_{1}^{-ikq}\epsilon_{2}^{1}(\xi_{2}^{k})=\epsilon_{2}^{ik}+\epsilon_{2}^{lkq}+\epsilon_{2}^{-ik}+\epsilon_{2}^{-ikq}$ $forfori=1i=1’,$ $\cdots\frac{\frac{q+r}{q-r4}}{4}$
, $Y_{j}(\pi_{1})=\epsilon-\dot{i}(\pi_{1})$ . $Z_{k}(\pi_{2})=\epsilon_{2}^{k}(\pi_{2})$ .
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, $H$ .
, $\xi_{0}$ 1 $(q-1)$ , $\xi 0$ $A_{0}$ , $\epsilon_{3}^{i}$
.
$\epsilon_{3}^{i}(\xi_{0}^{j})=\epsilon_{3}^{ij}$ for $i=1,$ $\cdots$ , $q-2$ .
, $\varphi_{l}(\pi_{0})=\epsilon_{3}^{l}(\pi_{0})$ ( , $2\leq l\leq q-1$ ) .
2.3. The value of $c(P;Q)$ . , Q-perfect $(P’ 2)$ (Part I 15) $c(P;Q)$
.
$Q^{\underline{\simeq}}2^{2m+1}$ $q$ :
$1_{Q},$ $\alpha_{i}(1\leq i\leq q-1)$ .
$Q$ $P$ $\psi=(1_{Q})\uparrow_{Q}^{P}$ , $\phi_{t}=(\alpha_{i})\uparrow_{Q}^{P}(1\leq i\leq q-1)$ . , $P$
;
$1_{P},$ $\beta_{j}(1\leq j\leq q-1),$ $\gamma_{i}(1\leq i\leq 2(q-1))$ ,
, $\beta_{j}(1)=1,$ $\gamma_{i}(1)=2^{m}$ , .
$\psi=1_{P}+\sum_{j=1}^{q-1}\beta_{j}$ , $\phi_{i}=2^{m}\cdot(\gamma_{2i-1}+\gamma_{2i})$ .
, $X(P;Q)$ $\mathbb{Z}$ , $1_{P}+ \sum_{j=1}^{q-1}\beta_{j},$ $\gamma_{2i-1}+\gamma_{2i}(1\leq i\leq q-1)$ , , $V(P;Q)$
$\mathbb{Z}$ , $\psi,$ $\phi_{1},$ $\phi_{2},$ $\cdots,$ $\phi_{q-1}$ . $c(P, Q)=m$ .
2.4. A Q-perfect isometry. $G$ $H$ 2-block Q-perfect isometry .
$(\begin{array}{lll} -1_{G} X_{i} -Y_{j} -Z_{k} W_{1} W_{2} \end{array})\mapsto(\begin{array}{ll}\mu_{1} 1_{H} \varphi_{l}\mu_{2} \mu_{3} \end{array})$
2 , . , $G$ $X_{1}$ ,
$-Y_{j},$ $-Z_{k}$ , $1_{H}$ $\varphi\iota$ , Q-perfect
isometry . $X_{i},$ $-Y_{j},$ $-Z_{k}$ $L_{\frac{-2}{2}}+L+\underline{r}4+q_{\frac{-r}{4}}=q-1$ ,
$1_{H},$ $\varphi\iota$ .
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, $G\cross H$ $\mu$ . isometry (
$f$ $\epsilon$ , Part I 15 ) , $\mu$ .






, $\sum_{j}^{(q+r)/4}=1(\dot{d}_{1}(\pi_{1}))=-1$ . $\mu$ .
, Q-perfect isometry . , $g=\pi_{1},$ $h=1$
$\mu(g, h)$ $Q$-perfect .
, $\pi_{1}\not\in_{G}Q$ $1\in HQ$ , Q-perfect $(P’ 2)$ $p^{d(\pi_{1\prime}1)}$ .
$C_{G}(\pi_{1}),$ $C_{H}(1)$ Sylow 2- $S_{1},$ $S_{2}$ $S_{1}=\{1\},$ $S_{2}=P$ ,









, $\mu(\pi_{1},1)$ Q-perfect . , $q=2^{2m+1}.2^{c(P,Q)}=2^{m}$ ,
$R$ 2 $c(P, Q)$ .
, .
5. $G=^{2}B_{2}(2^{2m+1})$ ( $m\geq 1$ ) , $p=2$ . $P$ $G$ Sylow 2- .
, $B$ $G$ 2-block, $B’$ $N_{G}(P)$ 2-block . , $Q=Z(P)$
, $B$ $B’$ Q-perfect isometric , Q-perfect isometry defect
residue .
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6. , Q-perfect isometry $I$ , $I(1_{G})=-\mu_{1}$ .
, $\mu(1,1)/|C_{G}(1)|\in R$ . , $I’(1_{G})=1_{H}$ $\mu(1,1)/|C_{G}(1)|\in R$
Q-perfect isometry $I’$ .
Defect TI. , [13], [14] . , Sylow $P$
$p^{3}$ , $P$ $extraspecia1p\cdot groupp_{+}^{1+2}$ block , [15]
.
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